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 Nursery schools' needs are becoming more complex and 
diverse. Although a comprehensive policy that covers the 
guardians' requirements is therefore necessary, it is difficult to 
provide the wide variety of services required to adequately meet 
the needs of all the families who use nursery schools. This study 
aimed to identify priority matters for improvement of nursery 
school as part of the future improvement policy on the basis of 
the hypothesis that an improvement of issues that strongly 
influence evaluation of other issues would push up 
comprehensive evaluation of nursery school. The study 
objectives were authorized nursery schools located in Saga City 
in Japan, and a questionnaire survey evaluating the nursery 
schools was carried out. First, relationships among evaluation 
items were made clear through calculations of multiple 
correlation coefficient value by use of the questionnaire data. 
Second, the near future's important improvement matters for 
nursery schools were clarified by the construction of "evaluation 
structure model" through the Interpretive Structural Modeling 
(ISM) using these relationships. Through the analysis, the 
following matters of priority were identified: enhancement of 
educational services; appropriate placement of nursery school 
according to the relation to workplace location; and provision of 
a venue in the nursery schools that give guardians an 
opportunity to socialize with each other. Moreover, the study 
showed that these measures would improve the general value 
of nursery school. 
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1. Introduction 
 
1.1 Background and objective of the study 
 
The circumstances surrounding families with small 
children are changing drastically due to factors such as the 
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declining birth rate and our society aging, the decline of 
average household size, the change in family formation, 
and so on (OECD, 2011). At the same time, there has 
been a sharp increase in the proportion of women 
participation in society. As a result, parents have come to 
rely on individuals and institutions outside of the 
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immediate household for assistance with the child-rearing 
(Del Boca and Vuri, 2007). In addition, the need for 
childcare is increasing and becoming more multifaceted 
due to a change of labor form as well as an increase in the 
number of single parents (Nobe, 2010). Therefore, 
reducing the barriers relating to child care and 
employment is a critical issue, and a reform of the 
childcare system is required. One of the needed matters 
for childcare system is a nursery school improvement. 
Most countries have established standards for nursery 
schools: space per child, number of children per nursery 
staffs, authorized number of children, and so on. In Japan, 
the Ministry of Health, Labour and Welfare (MHLW) added 
the word "guardians' requirements" in its "Guidelines for 
Nursing in Nursery Schools", which provides guidelines for 
childcare practice and administration. A comprehensive 
policy that also covers the guardians' requirements is 
therefore especially necessary in Japan. In addition, these 
days, nursery schools' needs are becoming more complex 
and diverse. 
Although this problem is recognized, the financial 
burden carried by the government and private sectors 
means it is difficult to provide the wide variety of services 
required to adequately meet the needs of all the families 
who use nursery schools. Therefore, priorities for methods 
of remedying the situation with nursery schools need to be 
decided as part of the future improvement policy. When 
setting priorities, we generally tend to focus on the least 
satisfactory matter or the highest need. Regarding 
decisions about the policy for future improvement of 
nursery schools, we can only determine matters of 
greatest need if we conduct a questionnaire survey with 
the guardians. However, this paper proposes that it takes 
a little ingenuity to produce a comprehensive evaluation of 
a nursery school. The proposal is that a comprehensive 
evaluation would be pushed up by focusing on issues that 
strongly influence the evaluation of other issues (Fig. 1). 
These influential issues should be improved first, and the 
relationships among evaluation items need to be made 
clear. 
 
Fig. 1.  Concept of this study. 
 
On the basis of the above, the aim of this study was to 
produce a policy for nursery school improvement that 
reflects the guardian's evaluation of what is needed in 
terms of childcare support. In this paper, the study objects 
were authorized nursery schools located in a city in Japan, 
and both influential issues and less influential issues for 
the evaluation of schools were assessed quantitatively. 
Improvements needed for these nursery schools were 
prioritized by constructing an evaluation structure model 
with the help of an Interpretive Structure Modeling (ISM), 
using the guardian's evaluation. 
There are differences between a "nursery school" and 
a "kindergarten" in Japan. A "nursery school" is a facility 
where a childcare service is provided to infants and 
toddlers (children from the age of fifty-seven days to the 
preschool year) whom a guardian is not able to care for 
due to work mainly. That is, where it is under the 
jurisdiction of MHLW, pursuant to the Child Welfare Law. 
A feature of a nursery school is that the childcare fee 
generally depends on the guardian's income, and that the 
younger the child, the higher the fee. On the other hand, a 
"kindergarten" is a facility where a childcare service is 
provided to children from three-year-old to the preschool 
year, under the jurisdiction of the Ministry of Education, 
Culture, Sports, Science and Technology, pursuant to the 
School Education Act. Moreover, there are also 
differences between an "authorized nursery school" and a 
"non-registered nursery school" in Japan. An "authorized 
nursery school" is operated by a government or a social 
welfare corporation at government expense and meets a 
standard relevant to number of nursery staff, size of 
nursery room, operating hours, and so on. On the other 
hand, a "non-registered nursery school" is a facility for 
childcare other than the authorized nursery school. This 
study focuses on the "authorized nursery school" for the 
following reasons: the demand for nursery school places 
especially for infants increases with the increase of 
double-income and single-parent families; and the 
childcare fee of authorized nursery school is relatively 
more inexpensive than the non-registered nursery school 
fee. 
 
1.2 Literature review 
 
There have been many studies related to nursery 
school development and childcare support services (e.g., 
Presser and Baldwin, 1980; Sato and Suzuki, 2001). 
According to these studies, lack of childcare services is a 
major issue in many countries around the world (Del Boca 
and Vuri, 2007). Many scholarly works focus on 
relationships between the improvement of nursery schools 
and city-planning/architectural-planning. For example, 
Ono and Omura (2000) examine the effect of nursery 
Issue 1 Issue 2
Issue 3 Issue 4 Issue 5
Issue 6 Issue 7
Direction of influence
The evaluation of these
issues are influenced by
other issues.
These issues strongly
influence evaluation of other
issues.
Every other issue influences
other as well as are
influenced by other.
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school improvement and expansion on birth trend, 
community, personal lifestyle, and Kobayashi and 
Ishikawa (1994) examine the influence of nursery school 
improvement on the lifestyle of two-income couples with 
children. Webster and White (1997) discuss childcare 
access and work-family balance. As noted by Webster and 
White, there are also some studies addressing 
"accessibility of a childcare facility" (e.g., Morris et al., 
1979; Segawa and Sadahiro, 1996; van Ham and Mulder, 
2005; Herbst and Barnow, 2008; Kawabata, 2012). In 
addition, Miyasawa (1998) evaluated the locational 
planning of extended-hours childcare services. This series 
of studies showed that: providing extended hours 
childcare and care for under-one-year-olds may be related 
to families travelling long distance to use a particular 
kindergarten; an evaluation of nursery school locational 
planning depends on the regional differences and the 
combination of services offered; easy access to childcare 
increases female participation in the labor market; and 
inaccessibility of childcare centers is significantly 
associated with a longer childcare waiting list. 
On the other hand, some studies focus on the 
guardians' preferences and intentions for the nursery 
school. For example, Yamada et al. (2008) show a 
relationship between the childcare environment and 
childcare preferences depending on the differences in 
work conditions and job structure. Moreover, there is also 
the work of Sugihara et al. (2007), which investigated the 
types of childcare services guardians looked for when 
choosing a nursery school. This series of studies showed 
that: there are regional differences in nursery school 
needs; and although there are many guardians who place 
a very high premium on service quality and nursery staffs' 
attitude in nursery school, most guardians have almost no 
choice when selecting a nursing environment. 
As stated above, it has become clear that improving 
nursery schools has the potential to affect the lifestyles of 
child-raising households, and nursery school needs have 
become clear. However, there are no studies that show 
the nursery school's comprehensive improvement policy 
based on the guardians' requirement or preferences. 
 
 
2. Research method 
 
2.1 The study area 
 
The study area was Saga City in Saga prefecture in 
Japan. In Japan, the situation with childcare is changing 
rapidly due to the arrival of low birth rates and an aging 
society, the change in the household composition, the 
social advancement of women, the weakening of the local 
community, and other factors. In 2013, the ratio of under-
15-year-olds to total population in Japan was 12.9 %; this 
ratio has decreased continuously since 1982, and is 
expected to decrease until 2060 (MIC, 2012). The average 
number of people per household is 2.4 and this figure is 
expected to have fallen to 2.2 by 2035, due to the rising 
number of single-parent families (National Institute of 
Population and Social Security Research, 2013). Women's 
participation in society has increased as a result of "the 
Equal Employment Opportunity Law" which was passed in 
1985. According to OECD (2010), life satisfaction of 
Japanese adults on a scale of 0 to 10 is 5.5; the average 
of the world being 6.7. Additionally, average commuting 
time in Japan is second-highest next to Korea at around 
40 minutes per day; compared to 15 minutes in New 
Zealand (see OECD, 2010 for more detailed information). 
Although a child's optimum development requires the 
participation of not only mothers but also fathers in 
childcare and education, fathers can seldom provide this 
involvement because of the long working hours in Japan. 
Fathers commonly leave a child in the care of mothers at 
the preschool stage. Moreover, mother is expected to 
raise a child by herself due to the increase in nuclear family 
household in Japan (MHLW, 2013a). Mother is then 
burdened with social isolation and the stress of raising a 
child. 
As for nursery school use, children aged 0-2 years 
have occupied 82.0 % of the places, and the number of 
children on the waiting-list has grown to 22,741 as of 2013 
(MHLW, 2013b). As this is a serious social issue in 
present-day Japan, it is absolutely essential we examine a 
policy for nursery school improvement that reflects 
evaluation of nursery schools. Based on this background, 
the Japanese government has treated the declining birth 
rate and support for the upbringing of the next-generation 
as important issues. Also, the Japanese government is in 
the process of considering revising nursery school 
childcare guidance in various policy areas: for example, 
they propose a partial revision of Child Welfare Law, the 
securing of day nurseries for all children, enhancement of 
childcare support, and so on. 
Saga City is the most populous city in the Saga 
prefecture and the capital, and is well known as a 
representative of a lowland city. Although "lowland" cities 
commonly have problems such as a flooding and soft-
ground, this paper insists that "lowland" areas are well 
suited to settlement. Because there are few hills near 
these flat lands, the lowland is well suited not only to 
development of industry, agriculture and fishery, but also 
to methods of transport suitable for vulnerable road users 
such as older people, children and disabled people. 
Nowadays, people aged 65 or more in Japan account for 
approximately 23 % of the population, and the older 
population is growing all over the world. The nation's social 
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system must adapt to an aging society if its citizens are to 
enjoy peace of mind for the duration of their lives; it would 
appear that an urban development centered on lowland 
areas is a necessity for sustainable development. To 
support the development and improvement of lowlands, 
this study looks at nursery schools located in Saga City. 
Figure 2 illustrates the study area and the location of 
nursery schools in Saga City; there are 37 authorized 
nursery schools. The area of Saga City is 431 km2; there 
are approximately 0.09 nursery schools per 1 km2. Figure 
3 shows the change in the number of children entering 
authorized nursery schools in Saga City between 2008 
and 2011. It illustrates the increase in enrollment 
(especially of children under three years of age) in 
authorized nursery schools. Because of this increase, 
Saga City has embarked on diverse measures to improve 
preschool services in the city such as enhancing preschool 
education and childcare service. 
 
2.2 Data collection 
 
In this study, a questionnaire survey evaluating nursery 
schools was carried out. First, for the questionnaire design, 
an evaluation index was selected. Three criteria for 
nursery schools were suggested by reference to previous 
studies: the value provided by service and function 
 
Fig. 2. The study area of Saga City, Japan and the location of 
its nursery schools. 
Table 1. Criteria for nursery school evaluation. 
Classification Evaluation index Definition 
I. Functional value Well-appointed facilities (WF) WF is defined as a condition of facilities including commodious play yard and 
playroom, fully-equipped building like disaster prevention equipment, 
measures to prevent accidents like fall prevention fence, and so on. 
 
Educational policy (EP) EP is defined as an educational policy, such as a development of healthy 
mind and body, cultivation for foundations of cognition and mental capacity, 
and a provision of environment where children can exercise their potential. 
 
Variety of educational services (VES) VES is defined as a range of educational services, as typified by English 
language training, music training, movement education, early arithmetic 
training, and so on. 
 
Work hour flexibility (WHF) WHF is defined as a service including extended-hours childcare for parents 
working into the night or on holiday. 
 
Treatment of food allergy (TFA) TFA is defined as a service of lunch for children who have food-allergic 
tendency. 
 
Nursery staffs’ attitude (NSA) NSA is defined as an attitude of nursery staffs such as taking good care of 
children and behaving in a sensible manner. 
 
II. Location utility value Distance from home (DFH) DFH is defined as a distance from home to nursery school. 
 
Distance from workplace (DFW) DFW is defined as a distance from workplace to nursery school. 
 
On the way to work (OWTW) OWTW is defined as a situation which guardian can pass by his/her nursery 
school on the way to workplace. 
 
III. Derivative value Socializing with other guardians (SWOG) SWOG is defined as a support system which guardian can have 
opportunities to socialize and communicate with protectors of children. 
Fig. 3. Changes to the number of children entering authorized 
nursery schools in Saga City (the source is Saga Statistical Data 
2013 edition). 
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(functional value), the value of location and accessibility 
(location utility value), and the value obtained indirectly 
from using the nursery school (derivative value). To 
measure these three values concretely, 10 items were 
selected based on preceding studies (e.g., Japan National 
Council of Childcare, 2011; Saga City, 2010) and an 
interview research (which was conducted into the Saga 
City government in December 2, 2011). Table 1 is shown 
as the evaluation index for nursery schools. In the 
questionnaire survey, respondents were asked to rank 
these 10 items using a satisfaction scale of one to five. 
From these answers, the direct link between evaluation 
items and indirect influences was analyzed, and then the 
structure of the nursery school evaluation was finalized. 
The respondent was the guardian of the child who went to 
the nursery school, or a related adult. The questionnaire 
looked at the above-mentioned attribute for three facilities 
selected at random in Saga City. The survey period was 
from December 20, 2011 to December 28, 2011. Some 
348 questionnaires were distributed, and a total of 197 
questionnaires were returned, with a response rate of 
56.6%. The personal attributes of the respondents are 
shown in Table 2. 
Table 2. The characteristics of respondent. 
Variable Value N % 
Gender Male 13 6.6  
Female 182 92.4 
Ages 20’s 47 23.9 
30’s 112 56.9 
40’s 33 16.8 
50’s 1 0.5 
Over 60’s 3 1.5 
Relationship to 
children 
Father 12 6.1 
Mother 180 91.4 
Grandfather 1 0.5 
Grandmother 2 1.0 
Household 
composition 
Nuclear family 136 69.0 
Extended family 38 19.3 
Single-parent family 15 7.6 
Other 5 2.5 
Children’s ages 
(multiple answers 
allowed) 
Zero-year-old 6 3.0 
One-year-old 32 16.2 
Two-year-old 55 27.9 
Three-year-old 48 24.4 
Four-year-old 42 21.3 
Five-year-old 40 20.3 
Six-year-old 37 18.8 
 
2.3 Analytic approach 
 
The respondent's evaluation of the questionnaire 
survey is utilized in order to reveal the most suitable 
evaluation structure for nursery schools using ISM method. 
ISM, which was first proposed by Warfield (1973) to 
analyze complex socioeconomic systems, is suitable for 
issue recognition and structured analysis technique. 
Specifically, complex systems can be revealed using 
graph theory by developing a hierarchically structured 
model based on the direct and indirect relationships 
among issues. The advantage of using ISM is that we can 
not only understand the complicated social issues with 
ease, but also discriminate between elements that affect 
other elements, and element that are affected by other 
elements. Thus, ISM has been increasingly used by 
various researchers to represent the interrelationships 
among various element related to the issue (Attri et al., 
2013). For example, Digalwar and Giridhar (2015) applied 
the ISM methodology to find critical factors for promotion 
and development of electric vehicle in India. 
Chandramowli et al. (2011) analyzed barriers to an 
intervention of scavenger community in landfill sites by 
using ISM. Ansari et al. (2013) developed a structural 
model of barriers to implement solar power installations in 
India. Sandbhor et al. (2015) used ISM method as a 
methodology for identifying and summarizing relationships 
among factors which lead to success of construction 
project. However, no study has shown the nursery school's 
improvement policy by using ISM. 
As mentioned before, each question in the 
questionnaire is generally designed to be as independent 
as possible. However, unseen interactions will exist 
among the questions because it is really rare that 
independence among the questions exists in reality. This 
study focuses on these interactions among the questions, 
and constructs an evaluative structure for the nursery 
school. 
Regarding the analysis procedure, firstly, the 
evaluative structure, which consists of the ten evaluation 
items for nursery schools in Table 1, is regarded as a 
system constructed of ten elements: System S = {s1, s2, 
……, s10}. There are binary relations between elements of 
a set S. An element si equals 1 when it is directly related 
to sj; an element si equals 0 when it is not related to sj 
directly. Therefore, in the acquisition of data, it is 
necessary to devise a questionnaire design that allows us 
to grasp the cause and effect among elements. Generally, 
in using the ISM method for data collection, the 
relationship between affect and being affected is asked of 
respondents by using the pair comparison method; 
however, it is too difficult for respondents who are not 
really familiar with the pair comparison method to give a 
precise answer. To solve the problem mentioned above, 
an affect and affected relationship that is based on a partial 
correlation coefficient between evaluation items and a 
multiple correlation coefficient is used for analysis, by 
referring to the analysis example of Aoki and Kawashima 
(2007). The reason this study uses a partial correlation 
coefficient is to remove the influence of other elements. In 
this way, the row that shows relationships or no 
relationships between each element provided is called the 
adjacency matrix A, while the system S structure can be 
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expressed as n × n binary matrix. Adding identity matrix to 
adjacency matrix A, based on Boolean algebra operation, 
is shown thus: 
(A + I)k-1 ≠ (A + I)k = (A + I)k+1 = T.  [1] 
 
Calculations can then be carried out until the Eq. [1] is 
obtained, where, T is a reachability matrix and I is an 
identity matrix. 
Thereafter, when a set of reachable elements from 
element si is R(si), and a set of reachable elements to 
element si is A(si), then set Si can be derived by elements 
that fulfill the condition R(si) ⋂	A(si) = R(si). Si is the set of 
elements that does not belong to any reachable elements, 
and is at the top level of the sets of elements (level 1), 
which is S0. After elements belonging to S0 are determined, 
level 2 can be determined by removing the elements 
belonging to S0 from S (original system) and determining 
level 1 about S – S0 by the same procedure. Then, the 
same for the rest is done by determining on all the sets of 
levels, and a final graph will be created. 
 
 
3. Results and discussion 
 
3.1 Identification of the cause and effect between 
evaluation items 
 
The result of the evaluation score for the nursery 
school is shown in Fig. 4. Referring to the result of the 
questionnaire survey, where score 5 is satisfied, score 4 is 
slightly satisfied, score 3 is neutral, score 2 is slightly 
dissatisfied, and score 1 is dissatisfied, the mean value of 
the respondent's answer is calculated. There is high level 
satisfaction with "treatment of food allergy (TFA)", 
"educational policy (EP)" and "work hour flexibility (WHF)"; 
whereas there is low level satisfaction with "socializing 
with other guardians (SWOG)" and "variety of educational 
services (VES)". However, as mentioned before, this study 
focuses on the influential relationship between these items 
instead of average evaluation scores; the partial 
correlation coefficient is calculated between evaluation 
items to identify the relationship between them. Table 3 
shows a partial correlation matrix derived from Eq. [2]. 
 
rij,k ≠ i,j = 
– rij
rii rjj   
.    [2] 
 
where, level of significance: 
when   p<.05,  rij,k ≠ i,j = 1; 
and when   p>.05, rij,k ≠ i,j = 0, 
is rearranged. In other words, if there is a relationship 
between evaluation items, it is considered as 1, and 0 if 
there's none. However, this binary value merely suggests 
the possible relationship between evaluated items; it does 
not indicate the cause and effect relationship. Therefore, 
the presence or absence of a cause and effect relationship 
is determined by comparing the multiple correlation 
coefficient values, and adjacency matrix A is determined. 
Multiple correlation coefficient R of item i is formulated as 
of Eq. [3], and if Ri > Rj, item i is the element which affects 
other elements. 
 
Ri = 1 – 
1
 rii  .    [3] 
 
Incidentally, rii is an element of the inverse matrix of 
correlation matrix (r). In accordance with the above-
mentioned steps, multiple correlation coefficients (R) and 
adjacency matrix (A) of each item were obtained as shown 
in Table 4. Thus, the cause and effect between evaluation 
items were identified. 
 
3.2 Derivation of the evaluation structure model 
 
After creating the adjacency matrix, the final 
reachability matrix (T) by incorporating the transitivity was 
obtained as shown in Table 5. Then, R(s), A(s) and R(s) ⋂ 
A(s) are each successively derived and ranked depending 
on the influence-related level of each item as shown in 
Table 6. Finally, Table 6 shows how "Centrality (D + R)", 
which expresses the intensive degree of the pass of each 
item in the directed graph was derived. (D + R) is 
determined with the sum of the number of items belonging 
to A(s) and the number of items belonging to R(s). After 
the above-mentioned procedure, the evaluation structure 
model was derived, as shown in Fig 5. 
 
3.3 Interpretation of the derived model 
 
As for the model that is shown in Fig. 5, the influence 
relations are classified under 5 levels, and lower level 
means that item strongly influences other ones. The 
centrality are divided into 8 levels, and the farther to the 
right-hand side it is, the higher the centrality of the item. 
 
Fig. 4. The average satisfaction level of each evaluation items 
(See Table 1 for explanation of initials). 
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"Educational policy (EP)" and "distance from 
workplace (DFW)" are the starting point of the model; 
whereas "work hour flexibility (WHF)", "well-appointed 
facilities (WF)" and "nursery staffs’ attitude (NSA)" are the 
end-point of this model. It is clear that the overall model 
consists of the cause-and-effect relationship. Discussion 
about the model is provided in the following four points. 
1) "Educational policy (EP)" becomes the starting point 
of the model; it became the highest in influence and 
centrality. High quality education for the child 
underlies the nursery school evaluation, rather than 
the "childminding" service which was the basic 
function for the nursery school. Deriving the meaning 
of this, as reflected in a model, it would appear that 
nursery schools should do a better job at providing 
education for the child. The family's ability to educate 
 
Table 3. Matrix                                                                                                
of partial correlation coefficient value. 
 WF EP VES WHF TFA NSA DFH DFW OWTW SWOG 
WF     
EP 0.101     
VES 0.129  0.295*    
WHF -0.017  0.112 0.145    
TFA 0.012  0.267* -0.074  0.224*   
NSA 0.172* 0.523* 0.077  -0.036 0.076   
DFH 0.033  0.054 -0.004  -0.102 0.147 -0.102   
DFW -0.029  -0.097 -0.090  0.112 0.169* 0.044 0.142   
OWTW 0.039  0.097 0.009  0.220* -0.108 -0.088 0.070 0.665*  
SWOG 0.210* -0.186 0.540* -0.114 0.188* 0.126 -0.005 0.221* -0.076  
* p<.05
Table 4. Adjacency matrix (A) and multiple correlation coefficient value (R). 
 WF EP VES WHF TFA NSA DFH DFW OWTW SWOG R 
WF 0 0 0 0 0 0 0 0 0 0 0.643 
EP 0 0 1 0 1 1 0 0 0 0 0.811 
VES 0 0 0 0 0 0 0 0 0 1 0.797 
WHF 0 0 0 0 0 0 0 0 0 0 0.597 
TFA 0 0 0 1 0 0 0 0 0 0 0.679 
NSA 1 0 0 0 0 0 0 0 0 0 0.779 
DFH 0 0 0 0 0 0 0 0 0 0 0.400 
DFW 0 0 0 0 1 0 0 0 1 1 0.790 
OWTW 0 0 0 1 0 0 0 0 0 0 0.763 
SWOG 1 0 0 0 1 0 0 0 0 0 0.760 
 
Table 5. Reachability matrix (T). 
 WF EP VES WHF TFA NSA DFH DFW OWTW SWOG 
WF 1          
EP 1 1 1 1 1 1    1 
VES 1  1 1 1     1 
WHF    1       
TFA    1 1      
NSA 1     1     
DFH       1    
DFW 1   1 1   1 1 1 
OWTW    1     1  
SWOG 1   1 1     1 
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2) "Work hour flexibility (WHF)" and "well-appointed 
facilities (WF)" are high in both influence and 
centrality. From this, it can be said that two of these 
are important improvement items. On the other hand, 
it is possible that the value of the nursery school 
would be raised by the improvement of other items. 
3) Regarding "location utility value", "distance from 
workplace (DFW)" is not only a relatively high 
centrality node and the starting node of the model, 
but also influences "on the way to work (OWTW)". 
On the other hand, it can be said that "distance from 
home (DFH)" is a completely independent item which 
does not influence relations with others regarding 
nursery school evaluation, because DFH has no 
influence on and receives no influence from other 
nodes. In other words, if we aim for overall 
improvement of a nursery school's value, the nursery 
school should be located in a location convenient to 
the guardian's workplace rather than to their house. 
It is therefore speculated that, due to an increase in 
the number of double-income families, guardians 
who have no choice but to give priority to their work 
schedule are increasing. Moreover, it is also 
speculated that the evaluative structure model 
reflects the fact that guardians require a social 
system (or perhaps legislation regarding work 
Table 6. Level and centrality of each item. 
 R(s) A(s) R(s)	⋂	A(s) Level D + R
WF WF WF,EP,VES,NSA,DFW,SWOG WF 1 7 
EP WF,EP,VES,WHF,TFA,NSA,SWOG EP EP 5 8 
VES WF,VES,WHF,TFA,SWOG EP,VES VES 4 7 
WHF WHF EP,VES,WHF,TFA,DFW,OWTW,SWOG WHF 1 8 
TFA WHF,TFA EP,VES,TFA,DFW,SWOG TFA 2 7 
NSA WF,TFA EP,NSA NSA 2 4 
DFH DFH DFH DFH 1 2 
DFW WF,WHF,TFA,DFW,QWTW,SWOG DFW DFW 4 7 
OWTW WHF,OWTW DFW,OWTW OWTW 2 4 
SWOG WF,WHF,TFA,SWOG EP,VES,DFW,SWOG SWOG 3 8 
 
Fig. 5.  Evaluation structure model for nursery school. 
 
Educational policy
(EP) 
Distance from 
workplace 
(DFW) 
Well-appointed facilities
(WF) 
Variety of educational 
services 
(VES) 
Socializing with 
other guardians 
(SWOG) 
Work hour flexibility
(WHF) 
Distance from 
home 
(DFH) 
Nursery staffs’ 
attitude 
(NSA) 
On the way to work
(OWTW) 
Centrality (D + R) High Low 
Level.1 
Level.2 
Level.3 
Level.4 
Level.5 
Treatment of food 
allergy 
(TFA) 
Functional value Location utility value Derivative value
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finishing times for workers with young children) that 
allows them to pick up their child immediately after 
the official work finishing time. 
4) We can find some evaluation items that do not reach 
other nodes unless these items pass the node of 
"socializing with other guardians (SWOG)". SWOG, 
therefore, is a highly important item for nursery 
school evaluation, even though SWOG is "derivative 
value": it is obtained indirectly by using a nursery 
school. Because of this, local governments in Japan 
not only provide support to guardians in the whole 
area outside nursery school, but also the nursery 
school itself must provide the venue and opportunity 
for socializing among guardians proactively. 
 
 
4. Conclusions 
 
This study developed structural model for the 
evaluation of child-care in authorized nursery school by 
using the ISM method based on a questionnaire survey 
targeting nursery schools located in Saga City, Saga 
prefecture in Japan. As a result, the interrelationships 
among evaluation items were quantitatively revealed, as 
were priority matters for improvement of the nursery 
school. 
Through this analysis, the following matters of priority 
were identified: enhancement of educational services, 
because child education no longer takes place in the 
home; appropriate placement of the nursery school in 
relation to the workplace; and provision of a venue in the 
nursery schools that give guardians an opportunity to 
socialize with each other. The study also showed that 
these measures would improve the general value of the 
nursery schools. This means that transferring nursery 
school close to their home and providing extended-hours 
service are insufficient to meet requirement of guardians 
working into the night. This study therefore proposes 
prompt investigations of guardians' workplace locations 
and commuting methods rather than house's locations to 
redeploy nursery schools to appropriate sites. Previous 
study, which showed the importance of spatial proximity 
and access to childcare centers in achieving the desired 
balance between work and childrearing by Kawabata 
(2012), reacts positively to the proposition. And what is 
necessary for an efficient use of nursery schools in local 
cities might be to limit area designated for urbanization, 
further tighten building restrictions in urbanization control 
area, and prevent further expansion of business district. All 
indications are that it seems that the compact city, which 
promotes high residential density, is an effective way to 
support families with small children. 
Although the derived model of this study may be useful 
for city planners to understand the structural hierarchy of 
guardians’ preference with the aim of establishing a kind 
of roadmap for improvement of nursery schools, this study 
does not prove whether the same model is established by 
using data obtained from other cities. Hence, the derived 
model should be tested in other cities to check its 
universality. Moreover, just focusing on the satisfaction 
level of each evaluation items would not reach these fresh 
propositions. Although the evaluation indexes for nursery 
schools were based on only ten items in this study, it is 
necessary to select matters specifically related to a 
nursery school evaluation more carefully for a better 
structural model. Further research in this direction would 
contribute to the literature on improvement of nursery 
school. 
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